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The Margin 


When cast iron had a range of strength of from 
8 to 16 tons per sq. in. it had a well-defined sphere 
of application. Jf it was required to be somewhat 
stronger and tougher, providing the section was not 
too heavy, then it was malleabilised. Engineers 
requiring higher strength castings had for several 
decades placed reliance on steel castings. That 
simple statement detailed the position as it was in 
1914. Then came steel-mix iron, with an augmenta- 
tion of two to three tons per sq. in. It was followed 
by various forms of pearlitic and alloyed cast irons 
until to-day there are available irons with strengths 
running up to 40 tons per sq. in., carrying no 
elasticity, but showing many excellent engineering 
qualities. Naturally enough for this increased 
strength the user has to pay an enhanced price, and 
the price margin between iron and steel castings 
tends to narrow. 


The properties of the two materials are still quite 
different, in spite of many attempts to make steel- 
like castings in the ironfoundry. Actually, the 
solution was found about 90 years ago by Sir Henry 
Bessemer, who converted iron into steel by the 
classic pneumatic process. It is well for iron- 
founders to bear this well in mind, for the cost 
differential between iron and steel castings is, in 
the long run, dependent on this factor. We cite 
this because a visitor to this office a little while 
ago was asking whether in our opinion it was worth 
his while experimenting with the most exotic and 
expensive elements for the production of very-high- 
tensile iron, carrying more than a modicum of elas- 
ticity. He attached much importance to the reten- 
tion of the vibration-damping properties of cast 
iron, and sought a material combining all the best 
properties of both steel and iron. Maybe his dream 
was worth commendation, but the thought occurred 
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to us that the steelfounder may be the first to win. 
He is neither ignorant of, nor complacent to, the 
claims of high-duty irons, and should real inroads 
be made into his preserves he will no doubt make 
serious efforts to provide steel castings carrying pro- 
perties of the type associated with the ironfoundry’s 
latest productions. The two industries have already 
met in what is often known as “ Ford ” iron. 


Whether the two sections of the industry will ever 
meet in serious competition depends on the reten- 
tion by the ironfounder of a favourable selling 
price margin. This margin is not difficult to ascer- 
tain. The critical percentages for the majority of 
successful alloyed commercial ferrous metals are 
trace to 0.3; 1 to 3; 10 to 13 and 20 to 40; obviously 
there are exceptions. Thus executives should 
impress upon research workers the limits to which — 
they can go in industrial research—not, of course, 
in the fundamental field. 


With the innovations now emerging from the 
research laboratories of the world, covering new 
materials in the cast-iron range of alloys, a need 
arises for a correlation to be established between 
their selling pzice and those of materials which will 
still be competitive. When the 18:8 stainless steel 
was invented, there was in existence an alloy carry- 
ing similar properties, but the advantage of the 
newer material was in price. Once this price margin 
was appreciated by engineers, the new stainless steel 
made striking and continuous progress. 
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Correspondence 


\We accept no 7 for the statements made or the 
opinions expreesed by our correspondents.) 


“SAND STORM SECRETS ” 
To the Editor of the FOUNDRY TRADE JOURNAL 


Sir,—May I correct what I believe to be an error 
in transcription in the report of the discussion on 
“Sandstorm Secrets” in your issue dated December 2, 
1948? The writer was reported as saying “... the 
vents affected the direction of flow more than anything 
else... .” The correct, and intended, statement was 
“.. . the vents did not affect the direction of flow as 
had previously beea assumed.”—Yours, etc., 

L. CLARKE. 

“ Roderlyn,” 18, Fairview Grove 

Wednesfield. 
December 9, 1948. 


PITCH-BONDED SAND 
To the Editor of THE FOUNDRY TRADE JOURNAL 


Sin,—I was very interested in the Paper by Mr. 
Builock and Mr. Finlay entitled “A Moulding and 
Core Sand Development,” in your issue of November 
18. Having had many years’ experience of using pitch- 
bonded sands, I must congratulate the Authors for 
having achieved such good results. This shows that 
they have adopted a very strict control of their core 
shop—otherwise they could hardly obtain satisfactory 
results regularly. 

Pitch was used on the Continent as. a sand binder 
50 years ago in various forms—powder, liquid or in- 
corporated in compounds, but this was replaced by 
other commodities such as resins, cereals, oils, etc. 
The reason for this was that the mixing time and 
baking temperature of pitch, or compounds contain- 
ing plich, was very critical. Full attention by respon- 
sible people must be paid to these processes, other- 
wise the influence of friction produced in the mixer 
will entirely change the green compression strength of 
the mixed sand, whilst in the baking process cores are 
liable to get burned if great care be not taken. 
Although I agree that the practical foundryman is in- 
terested in results and not in test figures, I think the 
Authors will concede that if a core or moulding sand 
gives an unsatisfactory result in the laboratory, it is 
usually not satisfactory in actual service. It would 
therefore be interesting to know actual test figures, 
before one considers reverting to a practice which has 
been nearly forgotten. 

Yours, etc., 


A. AUGSTEIN. 
4. Rathbone Piace, 


London, W.1. 
This letter has been slightly abridged.—Epitor. i 








A MEETING OF YORKSHIRE AREA MEMBERS of the Asso- 
ciation of Bronze & Brass Founders will be held st 
the Great Northern Hotel, Leeds, on Monday, Decem- 
ber 20, commencing with luncheon at 12.30 p.m. 
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Forthcoming Evente 


DECEMBER 17. 
Institution of Produc:ion Engineers. 

Wolverhampton Graduate Section :—“ Electronics in Industry,” 
by S. Jefferson, at the Wolverhampton and Staffordshire 
Technical College, at 7.15 p.m. 

DECEMBER 20. 

Halifax Graduate Section :—‘‘ The Manufacture of Plant used 
in the Production of Town’s Gas,” by W. Raistrick, at the 
Technical College, Halifax, at 7 p.m. 

Sheifield Society of Engineers and Metallurgists 

Annual General Meeting and ‘‘ The Maintenance of Electrical 
Machinery in Iron and Steel Works,” by G. S. Martin 
and M. J. Harvey, at the Royal Victoria Station Hotel. 
Sieffield. 

DECEMBER 21. 

Institute of British Foundrymen. 

Falkirk Section :—Film Display in the Smoke Room, Temper. 
ance Café, Lint Riggs, Falkirk, at 7 p.m. 

DECEMBER 22. 
North-Western Fuel Luncheon Club. 
“My Job and the Miner,” guest speaker Peter Morris, at 


12 noon for 12.45 p.m., at the Engineers’ Club, 17, Albert 
Square, Manchester. 


40 Years Ago 

Our issue for December, 1908, whilst not of parti- 
cu.arly good vintage from the technical point of view, 
is still pleasant reading. For instance, there was a short 
article by Professor W. H. Bristol, of the Stevens 
Institute of Technology, on his new low-resistance 
thermo-electric pyrometer. On the gossip side, how- 
ever, there were several interesting paragraphs. For 
example, the Derby Chamber of Commerce entertained 
Mr. Edgar W. Jobson, its ex-president, and the manag- 
ing director of the Derwent Foundry, to a complimen- 
tary dinner. The guest was Mr. V. Jobson’s father. 
Then there was a plea from an ironfoundry owner 
who had gone to the trouble of installing plant for 
the recovery of iron shot from cupola slag and the 
like and, having done so, was desirous of finding a 
market for the pellets recovered. His mind was run- 
ning in the direction of shrapnel. Perhaps the next 
issue might carry useful information. The death was 
recorded of Sir William B. Avery—a director of W. & 
T. Avery Limited. 


British Engineers’ Association 

At the Annual General Meeting of the British Engi- 
neers’ Association, on December 9, at the Connaught 
Rooms, London, with Mr. C. K. F. Hague, President 
of the Association, in the Chair, the following were 
elected to fill twelve vacancies on the Council :—Mr. 
A. IL. Baker, C.B.E, (Baker-Perkins, Limited); Mr, E. 
Bruce Ball (Gienfield & Kennedy, Limited); Mr. R. T. 
Cooke (Francis Shaw & Company, Limited); Mr. G. F. 
Davies (Hick, Hargreaves & Company, Limited); Mr. 
C, Norman Fletcher (Edward G. Herbert & Company, 
Limited); Mr. R. B. Lister (R. A, Lister & Company, 
Limited); Mr, C. D. H. Macartney-Filgate (Tubes, 
Limited); Mr. R. Miles (Head, Wrightson & Company, 
Limited); Mr. J. F. R. Mitchell (Mitchell Engineering, 
Limited); Lt.-Col. K. Reavell (Reavell & Company, 
Limited); Mr. J. M. Storey (Dewrance & Company, 


Limited); and Mr. F. Wakeham (Cambridge Instrument 
Company, Limited). 
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The Heat Treatment of Foundry Discusses the 


Bronzes 


By W. T. Pell-Walpole, D.Sc. 


Review of Previous Work 

The advisability or otherwise of heat-treating bronze 
and gun metal castings has been a subject of contro- 
versy since the beginning of the century. In 1904- 
1906, Guillet! and Upton and Shepherd* had shown 
that the properties of binary tin bronzes containing 
from 5 to 20 per cent. of tin could be greatly improved 
by annealing, followed by quenching from tempera- 
tures above 520 deg. C. In 1911-1913, the brothers 
Primrose* * showed that similar improvement in ten- 
sile properties, with a decrease in hardness, occurred 
when Admiralty gun metal was annealed at 600 deg. C. 
These changes were accompanied by the solution of 
the metastable § phase. They found, however, that it 
was necessary to cool slowly after annealing, and that 
quenching actually caused a deterioration rather than 
an improvement in tensile properties. Several later 
investigators’ °’ confirmed this effect, and it was not 
until 1920 that Smart’ cleared up the anomaly. He 
showed that the deterioration in quenched specimens 
was due to thermal stresses set up during rapid cooling, 
and that, if the surface layers of a specimen were 
machined away after quenching, the tensile strength 


Possibilities and 


Limitations 


essential to their good performance as wear-resistant 
bearing metals. 

Most of the materials used in these early experiments 
and experiences, however, were sand cast binary tin- 
bronzes or zinc-tin bronzes. In more recent years, chill 
casting has to some extent replaced sand-casting in 
the manufacture of simple bushes and bearings, while 
phosphorus-tin bronzes have in large measure displaced 
the softer tin and tin-zinc bronzes. The tradition that 
bearing bronzes must not be heat-treated has in general 
persisted, in spite of these changes in practice and the 
consequent changes in the structural condition of the 
bearings. A chill-casting in Admiralty gun metal, for 
example, contains far more of the hard metastable 
(a +§) constituent that a sand-casting of the same con- 
position. It is established, however, that sand- -castings 
in this composition give ‘satisfactory bearing service, 
hence it seems likely that a controlled heat treatment 
of a chill-casting to reduce the amount of (a+8) to 
approximately the same as that present in a sand-casting 
ought not to impair the bearing properties, while it 
might give a considerable improvement in mechanical 
properties. 





those obtained by cooling slowly 
after annealing. 

Meanwhile, many users of bronze 
had attempted to benefit from the 
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results of the foregoing researches 
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by annealing bronze castings before 
putting them into service. In many 





cases, however, the results were 
disastrous, for one of the com- 
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monest applications of such cast- 








ings was for bearing service, and it 
was soon established by such trials 
that heat-treatments which im- 
proved the mechanical properties 
frequently ruined the bearing pro- 
perties. Thus Archbutt, discussing 
the Paper by Primrose,’ quoted a 
case in which bronze slide valves 
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containing 15 per cent. of tin were 30 
heat-treated, with a resultant re- 
markable improvement in tough- 
ness, In service, however, they wore 
so badly, compared with untreated 
castings, that the treatment had to 
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be abandoned. Many similar in- 20 
stances occurred, and it thus be- 
came established by experience that 
the duplex (a+ eutectoid) structure 


of cast bronze and gun metals was 


5 10 15 20 25 
ANNEALING TIME (HRS) 


Fic. 1.—EFFECT OF ANNEALING AT 600 DEG. C. ON THE PROPERTIES AND 
GRAIN SIZE OF SOUND CHILL-CAST 88-10-2 GUNMETAL. 
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Heat Treatment of Bronzes 3 1500 


1000 > oes: 


500 

When phosphorus bronzes are “7136 
used, an additional hard con- ; 
stituent, Cu,P, is present, and the 2)!2° 
early researches cited above give + )110 
no information on the behaviour 100 
of this constituent during anneal- 
ing. It was shown by Bailey,’ 75 
however, that in a gear-bronze 
(10.6 per cent. tin, 0.15 per cent. 
phosphorus), poor mechanical pro- 
perties, associated with excess 
(« +3 +Cu,P) caused by casting at 
too low a temperature, could be 
remedied by annealing for one 
hour at 600 deg. C. A casting so 
treated developed a structure and 
properties similar to those obtained 
in the cast state witk correct casting 
conditions. More recently, Lee 
and Northcott’® have shown that y 
both statically- and centrifugally- 
cast phosphor-bronze wheels can | | | 
be appreciably improved by 5 10 is 
abe ty at 650 deg. C. (See ANNEALING TIME (HRS.) 


In the light of these considera- Fic. 2.— EFFECT OF ANNEALING AT 600 DEG. C. ON THE PROPERTIES AND 


tions, it was decided to study in GRAIN SIZE OF PHOSPHORUS BRONZE USED FOR GEAR WHEELS (13.0 PER 
detail the rclationship between CENT. TIN, 0.15 PER CENT. P), 
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properties and _ structure of 
| | | typical chill-cast foundry bronzes 

with respect to the effects of heat 
~| treatment. The object was to develop 
treatments which would give the 
maximum improvement in mechanical 
properties whilst retaining sufficient 
of the hard constituents (5 or Cu,P) 
to give structures approximately 
similar to those obtained in sand- 
castings of corresponding composi- 
tion. It is assumed that such struc- 
a0 tures might reasonably be expected to 
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BF have satisfactory bearing properties, 
40 es though service tests would be neces- 
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30 sary before this could be definitely 
20 established. 
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Relationship between Structure and 
Properties after Heat-treatment 


The bronzes selected for detailed 
study were:— 

(a) Admiralty gun metal (10 per 

cent. Sn, 2 per cent, Zn, 0.05 per cent. 

| | P); (b) a typical bearing bronze (10.5 

10 15 20 per cent. m 2 cent. Pr and (c) 

N IN , a ical high-tin gear bronze ( 

ir rca pct a Sn, 0.15 per cent. P). Chill- 

Fic. 3.—EFFECT OF ANNEALING AT 600 DEG. C. ON THE PROPERTIES AND cast ingots in these compositions 

GRAIN SIZE OF BEARING BRONZE (10.0 PER CENT. TIN, 0.75 PER were prepared so as to be virtually 

CENT. P). free from porosity by melting under 
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Heat Treatment on Static and Centrifi 
Gun Metal and Phosphor Bronze Wheels (Lee and Nort ). 
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an oxidising flux (33 per cent. CuO, 33 per cent. fused 
borax, 33 per cent. sea sand) and by pouring at the 
minimum rate which would fill the moulds without 
The moulds were pre-heated to 100 deg. 
C. and dressed with a proprietary aluminium-powder 
mould dressing. 

Two specimens of each composition were tested as 
cast and two after annealing for 4 hr., + hr., 1 hr., 2 hrs., 
4 hrs., 8 hrs. or 24 hours at 600 deg. C. After each 
treatment, microstructures were examined and grain 
determined, in addition to hardness and tensile 

The results of the tests are summarised in 
. 1-3, and typical microstructures are shown in 

4-6. 


Admiralty Gun Metal 
the chill-cast condition the Admiralty gun metal 
contained much interlocking (a +§) euteetoid, as shown 


(c) 
*» Pia 
" (a) AS CAILL Cast. (Cored ~ and inter- 
crystalline (« +8) x 150. Properties :—U.T.S. 
23 tons per sq. in. Elongation 20 per cent. 
B.H.N, 120.) 


(6) ANNEALED For } Hour aT 600° C. (Some 
of the eutectoid has been absorbed and inter- 
locking structure partly destroyed. x 150 
Properties :—U.T.S. 26 tons per sq. in. Elonga- 
tion 40 per cent. B.H.N. 110.) 


(c) ANNEALED FoR $ Hour AT 600° C. (Inte 
locking structure completely broken down and 
much 6 has been absorbed. x 150. Proper- 
ties :—U.T.8. 26 tons per sq. in. Elongation 
60 per cent. B.H.N. 105.) 


(d) ANNEALED FOR 1 Hour at 600° C. (Only 
isolated areas of (x +) remain undissolved. 
x 150. Properties :—U.T.S. 26.5 tons per sq. in. 
Elongation 70 per cent. B.H.N. 102.) 


(e) ANNEALED FoRt Hours at 600° C. (Only 
isolated traces of (a + $) ina : grain growth of 
a. x 150. Properties :—U.T.S. 26.5 tons per 
sq. in, Elongation 68 per cent. B.H.N. 102.) 


Fic. 4.—ADMIRALTY GUNMETAL (88-10-2), AS-CAST AND HEAT-TREATED. 
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in Fig. 4(a). _Its elongation was correspondingly low (20 
per cent.), although the tensile strength was high (22 to 
23 tons per sq. in.), due to its freedom from porosity. 
After a short annealing treatment (15 mins.) at 600 deg. 
C. most of the interlocking structure was broken up 
and part of the § constituent went into solution, so 
that the structure became somewhat similar to that of 
a thin-section green-sand casting (Fig. 4(b)). The 
structural changes were accompanied by a slight 
increase in strength to 25 tons per sq. in., a marked 
improvement in elongation to 40 per cent., and a steep 
fall in hardness from 120 B.H.N. to 110 B.H.N. (See 
Fig. 3.) After annealing for 30 min. the interlocking 
eutectoid structure completely broke down, but appre- 
ciable quantities of the hard phase were left as small 
isolated areas, chiefly at the grain junctions. There 
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was also some grain growth of the a constituent. This 
structure (Fig. 4(c) is also within the range of those 
commonly obtained in green-sand castings. It is 
associated with much better mechanical properties, 
however, than the latter, tensile strength having 
increased to 26 tons per sq. in. and elongation to 60 per 
cent., while the hardness has fallen only to 105 B.H.N. 

More prolonged annealing (i hr.) caused further 
solution of the § and grain growth of the a constitu. 
ents and gave a structure (Fig. 4(d)) similar to those 
found in heavy-section sand castings, but it should be 
noted that in the latter the a constituent is always cored, 
while in the annealed chill-cast specimen this constituent 
is probably homogeneous, for, if any variation in com- 
position from centre to edge of each grain still exists, 
it is too slight to be revealed by etching. The pro- 
perties associated with this structure showed little 
difference from those obtained after + hour annealing, 
except for a further increase in elongation to 70 per 


(c) 





(a) As CHILL Cast. Structure similar to 
88/10/2 but far more interlocking (a + 8). 
x 250. Properties :—U.T.S. 22.0 tons per 
sq.in. Elongation 15 per cent. B.H.N. 130. 


(b) ANNEALED } Hour at 600° C. Some 
(a + 8) dissolved but structure still interlocking. 
x 250. Properties :—U T.S. 24 tons per sq. in. 
Elongation 25 per cent. B.H.N. 125. 


c) ANNEALED FoR 1 Hour At 600°C. Many 
isolated areas of(@ +). x 250. Properties :— 
U.T.S. 26.5 tons per sq. in. Elongation 55 per 
cent. B.H.N. 115 


(d) ANNEALED FOR 2 Hours aT 600°C. Only 
a few isolated areas of (« + ) left unabsorbed. 
Grain growth in ~. x 250. Properties :— 
U.T.S. 27 tons per sq. in. Elongation 57 per 
cent. B.H.N. 110. 


(e) As Fic. 9 BUT ANNEALED FOR 8 Hours 
AT 600° C. Only traces of (x + 8) left undis- 
solved. x 250. U.T.S. 27.5 tons per sq. in. 


Elongation 65 per cent. B.H.N. 110. 


(¢) (e) 


Fic. 5:—HIGH-TIN GEAR BRONZE (13 PER CENT. TIN. 0.15 PER CENT, PHOSPHORUS), AS-CAST AND HEAT-TREATED. 
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cent. After 2 to 4 hours annealing at 600 deg. C., only 
minute isolated traces of § constituent were left, and 
there was an appreciable increase in grain size (Fig. 4(e)) 
The properties shown no appreciable change from those 
of the previous specimen, probably because at this 
stage any increase in ductility produced by further 
solution of the § phase was counteracted by a reduction 
due to grain growth. 

Complete solution of the § phase occurred after 
§ hours annealing, and further increase of annealing 
time merely caused further grain growth in the a phase, 
with appreciable reductions in strength and ductility. 

From these tests it is clear that optimum mechanical 
properties (i.e., highest strength and elongation com; 
bined with the retention of high hardness) are obtained 
with a structure of the type shown in Fig. 4(c). This 
structure contains an appreciable amount of residual 
(a +8) constituent at the grain junctions (but no inter- 
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locking envelopes of this brittle constituent) combined 
with a fine a phase grain size. With the type of cast- 
ing employed in this investigation, this structure was 
obtained after annealing for 4 hour at 600 deg. C. 
Castings contained a different initial amount of (a +8) 
structure, due to different conditions of solidification, 
would require either longer or shorter annealing 
treatments to produce the optimum structures, and 
these would have to be determined experimentally for 
each different case. 


Gear Bronze . 


This bronze, containing 13.0 per cent. Sn and 0.15 
per cent. P, in the chill-cast condition is structurally 
similar to Admiralty gun metal, but contains a much 
higher proportion of interlocking (a +8) constituents 
with smaller amounts of (a+§+Cu,P) (Fig. 5(a)). Its 
tensile strength and elongation are slightly lower than 





5 + CuzP). x 250. 





(a) As CHILL-CAsT. Much interlocking (« + 
Properties :—U.T.S. 27.0 


tons persq.in. Elongation 17 percent. B.H.N. 
123 

















(6) ANNEALED 4 Hour at 600° C. Inter- 
locking structure partly broken down and some 
§ dissolved. CugP begins to spheroidise. x 250. 
Properties :—29 tons per sq. in. Elongation 40 
percent. B.H.N. 118. 

(c) ANNEALED 2 Hours at 600° C. Solution 
of 6 virtually complete leaving groups of 
spheroidised particles of CugP. x 250. Pro- 
perties :—31 tons per sq.in. Elongation 48 per 
cent. B.H.N. 115. 

(d) ANNEALED 6 Hours at 600° C. § and 
CuzP only. Marked spheroidisation and some 
coalescence of CugP and grain growth in « matrix. 

x 250. Properties :—U.T.S. 30.5 tons per 
sq.in. Elongation ~~ cent. B.H.N.110. 

(e) ANNEALED 24 Hours aT 600° C. @ plus 
CugP only. CugP particles have grown by 
coalescence. x 250. Properties :—U.T.S. 29.5 
tons per sq.in. Elongation 42 percent. B.H.N. 
107. 





(d) (e) 
BEARING BRONZE (10.0 PER CENT. TIN, 0.75 PER CENT. PHOSPHORUS), AS-CAST AND HEAT-TREATED. 


cic. 6. 
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those of the gun metal, but its hardness is ten points 
higher. (See Fig. 2.) 

A short annealing treatment (4 hr.) appreciably re- 
duced the quantity of the brittle phases but did not 
break down the interlocking network which they 
formed around the oa phase grains (Fig. 5(b). Tensile 
strength and elongation were only slightly improved, 
while the hardness fell slightly. 
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an accompanying gradual increase in tensile strength 
and elongation and a progressive fall in B.H.N. Traces 
of the (a +8) constituent remained after 8 hours anneal- 
ing (Fig. 5(e), but the alloy became completely homo- 
geneous after 24 hours at 600 deg. C., with considerable 
further coarsening of the o phase grains. Maximum 
values of strength and elongation (28.5 tons per sq. in,, 
70 per cent. elongation) were obtained in this alloy in 
the homogeneous condition, but hardness fell to 105. 
The best combination of high tensile strength with high 
hardness was obtained when the structure consisted of 


TABLE II.—Properties of Heat Treated Bronzes. 





Alloy. Properties as cast. 





U.T.S. 


Elongation 
tons/in2. 


on 2in, | B-H.N. gns./cm2. 


Grain size, 


Optimum Properties as heat treated. 
heat 
U.T.S. 


tons/in2. 





Structure. 
treatment 


Grain 
at 600° C. 


size. 


Elongation 


per cent. B.H.N. 





23 20 400 
22 3 1,500 
27 17 900 

















4 br. 26 60 105 
1 br. 26.5 56 125 
2 brs. 31 48 115 
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Further annealing for 1 hour at 600 deg. C. caused 
much more of the § constituent to be taken into solu- 
tion, and completely destroyed the interlocking struc- 
ture, but there was no appreciable grain growth in the 
a phase matrix (Fig. 5(c)). Mechanical properties 
showed a marked improvement, tensile strength 
having increased to 27 tons per sq. in. and elongation 
to 56 per cent., while hardness remained high, at 
120 B.H.N. 

Further annealing caused progressive solution of the 
5 and grain growth in the a phase (Fig. 5(d)). There was 


many (a +56) areas isolated at the grain junctions (Fig. 
5(c)) and obtained with the present type of casting, by 
annealing for 1 hour at 600 deg. C. 


Bearing Bronze 


In the chill-cast condition this bronze (10.5 per cent. 
Sn, 0.75 per cent. P) contained much interlocking 
(a+8+Cu,P) constituent (Fig. 6(a)), but its mechanical 
properties were much superior to those of the preced- 
ing types, being 27 tons per sq. in., 17 per cent. elonga- 
tion, and 125 B.H.N. (See Fig. 4(5)). Annealing this 
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bronze for 30 minutes at 600 deg. 
C. caused a partial breakdown of 
the interlocking structure and a 
marked reduction in the amount 
of the § phase. There was little 
decrease in the amount of Cu,P 
present, but the particles of this 
compound showed signs of 
spherodising (Fig. 6(b)). These 
changes were accompanied by a 
marked improvement in strength 
to 29 tons per sq. in., with elonga- 
tion 40 per cent., while hardness 
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fell slightly to 120 B.H.N. 


After 2 hours at 600 deg. C. 
the § phase had virtually dis- 
appeared, and the structure con- 
sisted of groups of rounded Cu,P 
particles dispersed in the a phase 
matrix (Fig. 6(c)). Optimum 
properties were associated with 
this structure, for B.H.N. remained 
high (117), while tensile strength 
and elongation increased to maxi- 
mum values of 31 tons per sq. in., 
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Fic. 7.—EFFECT OF ANNEALING ON THE DEFORMATION CHARACTERISTICS 
OF BINARY AND TERNARY BRONZES. 
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with 50 per cent. elongation. 


Further annealing caused 
gradual solution of some of the 
Cu,P phase and coalescence of the 
remaining particles (Figs. 6(d)) and 











BSeatS 
Ly Sar 












DECEMBER 16, 1948 


(e), with a slight fall in mechanical properties. Grain 
growth in this bronze was very slight compared with 
that in the low-phosphorus bronzes and in gun metal, 
due to the restrictive action of the Cu,P particles. 
for a considerable amount of this phase remained 
even after annealing for 24 hours at 600 deg, 
(Fig. 6(é). 


Effect of Heat-treatment on Yield Strength 


From the comparative properties of these bronzes 
subjected to the optimum heat treatments (Table ID) it 
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The values for all the alloys are also still superior to 
those of sand-cast alloys tested without heat treatment. 
If, however, it is accepted that high yield strength is a 
more important property than high tensile strength 
accompanied by high elongation, then it must be con- 
cluded that heat treatment of these compositions will 
give 00 Laprovement tor bearing service. 

It is known that much higher yield strengths than 
those of the foregoing alloys can be obtained in bronzes 
of higher tin or higher phosphorus content, since these 
break with strength of 17 to 20 tons per sq. in. with 


TABLE III.—Heat Treatment of Tin-rich Bronzes. 














Composition. | Properties as cast. Properties as heat treated. 
j Heat treatment at 
; | U.T.S. E. 600 deg. C. U.T.S. Elongation 
Sn. P. | tons per sq.in.| per cent. B.H.N. tons persq.in.| per cent. B.H.N 
20 0.05 | 21.7 0 201 1 hr. air cooled 17.6 1 170 
24 hrs. air cooled 20.0 0 167 
4 hrs, quenched - 33.0 10 155 
Ditto, aged 2 days .. 30.0 5 155 
17 0.05 25.2 0 171 1 hr., air cooled - 20.4 1 125 
24 hrs., air cooled .. 23.6 11 125 
| 4hrs.,quenched .. 33.0 32 130 
Ditto, aged 1 month 30.0 30 122 
14 0.5 27.0 3 150 2hrs.,aircooled .. 31.0 30 125 
14 1.0 31.0 0 160 2 hrs., air cooled 31.0 10 135 


























is clear that the improvements in tensile strength are 
accompanied by marked improvements in elongation. 
High elongation is not necessary in bearing bronzes, 
and if the improvement in tensile strength is caused 
merely by the fact that the annealed bronzes can 
undergo more work-hardening before fracture because 
of their higher ductility, their initial resistance to 
deformation (yield strength) may not be increased. 
This point has been investigated for some typical 
bronzes by determining stress-strain curves both in the 
as-cast and as-annealed conditions. The results shown 
in Fig. 7 show that no increase in yield strength is 
obtained in any alloy but there is no ‘appreciable de- 
crease of this property in the high-phosphorus bronze. 
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Fia. 8 (a). 


no appreciable elongation; but such alloys are normally 
too brittle to be reliable as bearing metals except for 
applications where only compression stresses have to be 
endured. The results of the preceding tests suggest that 
a useful increase in elongation might be obtainable in 
these brittle alloys by a simple solution treatment, 
which would remove only the metastable part of the 


compound phases. 


gate this effect. 


A few tests were made to investi- 


Heat-treatment of Brittle Tin-rich Bronzes 
The alloys selected for test are shown in Table III. 
They were all prepared in the form of sound chill 
castings by the methods described previously, two speci- 


Fic. 8 (db). 
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(a) 20 PER CENT. TIN BRONZE ANNEALED - 
24 Hours aT 600° C. COOLED IN AIR. Much 
(a + 8) forming a continuous brittle network. 
x 75. Properties :—U.T.S. 17.6 tons per sq. in. 
Elongation 1 per cent. B.H.N. 170. 


(6) AS FIG 8(a) BUT QUENCHED AFTER AN_ 
NEALING FOR 1 Hour AT 600° C, THEN AGED AT 
20°C. Areas of partially decomposed #. x 75. 
Properties :—U.T.S. 30.0 tons per sq. in. Elon- 
gation 5 percent. B.H.N. 155. 
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mens of each composition were tested as cast, and two 
after annealing for 2 hours at 600 deg. C. 

In the as-cast condition all contained large amounts 
of interlocking brittle constituents, (a+) in the low- 
phosphorus tin bronzes, and (a +§ +Cu,P) in the high- 
phosphorus 14 per cent. tin bronzes. They were all, 
as expected, very hard (B.H.N. 150-300) and very 
brittle (elongations 0-4 per cent.), but had moderate to 
high tensile strengths and therefore high yield 
strengths. 

The bronze containing 20 per cent. tin showed no 
improvement in elongation if cooled slowly after heat 
treatment even when this was prolonged to 24 hours. 
Sufficient (a+) phase remained to form an inter- 
locking network (Fig. 8(a). If quenched after treatment, 
however, elongation was appreciably improved due to 
the prevention of the complete breakdown of 
B—>at+8 or y>a+8 (Figs. 8(b) and 9(a)). The wear-re- 
sistant properties of the combination of a+y and 
a+ are not known, but may be inferior to those of 
the a+(a+8) or a+(a+8+Cu,P) structures, which 
have established their suitability in service. Ageing 
tests showed that the @ and y phases commenced to 
break down after a few days at normal temperatures 
to give a very fine (a+8) mixture (Fig. 8(b)) which 
should be quite acceptable in a bearing bronze. This 
change was accompanied by a slight fall in tensile 
from 38 to 30-32 tons per sq. in. and an appreciable 
decrease in elongation from 10 per cent, to 5 per cent., 
while hardness remained at 158 B.H.N. Such a com- 
bination of properties seems to be suitable for high- 
duty bearing applications. This alloy, however, is 
clearly very expensive, having nearly double the 
normal tin content. 





(4) ANNEALED FOR 4 HOURS AT 600 deg. C. (b) 
QUENCHED AND AGED. Semi-continuous net COOLED IN, AIR, 
work of fine (« + §) ing matrix. x 75. Pro- brittle network. 
perties :—U.T.S. 30.0 tons = sq. in. Elonga- 20.4 tons per sq. in. 
tion 30 per cent. B.H.N. 122. B.H.N. 125. 
Fic. 9, 
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The 17 per cent. tin bronze, when quenched from 
650 deg. C. and aged at normal temperatures, had a 
tensile strength similar to that of the 20 per cent. 
bronze, but owing to its lower (a +5) content (Fig. 9(@)) 
hardness was appreciably lower and its elongation much 
higher (30 per cent.), so that its yield strength might 
be appreciably lower. When cooled slowly after a 
short-time treatment at 600 to 650 deg. C. it remained 
brittle, as in the cast conditions, but more prolonged 
annealing to 24 hours caused sufficient of the 5 phase 
to be taken into solution (Figs. 9(b) and (c)) to ensure a 
useful increase of elongation to 11 per cent. The “ten- 
sile strength, however, was much inferior (23 tons per 
sq. in.) to that of the foregoing, and the yield point 
(17 tons per sq. in.) was little superior to that of the 
normal gear bronzes, which, when cast by the centri- 
fugal process, give values of 14 to 16 tons per sq. in. 
yield strength. This alloy, therefore, seems to offer 
little real improvement, while it is ‘still appreciably 
dearer than the normal compositions, which contain 
10 to 13 per cent. tin. 


(To be continued.) 
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East Midlands’ Presidential Address 





Conditions and 


Production 


On opening the session, the new President of the East 
Midlands Branch of the Institute of British Foundry- 
men (Mr. H. P. Radford) said that, as the members of 
the Derby Society of Engineers were visitors, he had 
prepared his address in two sections, the first being an 
“Interest Feature,” to be followed by notes on 
“Foundry Labour, Conditions and Production.” He 
opened his address by recounting the story of the cast- 
ing of the “ Perseus” statue by Benvenuto Cellini. 

Artistic Castings 

Continuing his address, he said we are hearing a good 
deal just now about the “ lost-wax ” process and the 
possibilities of the method for precision castings. The 
process was known and used before the Christian era 
and was lost until Benvenuto Cellini re-invented it for 
his beautiful work in bronze, silver and gold. We now 
have the magnificent Roosevelt statue erected in 
Grosvenor Square, London, and it is interesting to note 
that the head of this statue was cast by the “ lost-wax ” 
process. Incidentally, he believed it true that Sir Reid 
Dick touched the wax model and, if one carefully 
examined the head of the statue, the finger print repro- 
duced could be seen. 

Sir Alfred Gilbert’s “ Eros,” he continued, was the 
best known example of early aluminium casting. This 
statue was cast in 17 different parts and, although the 
aluminium used was by no means pure, it has withstood 
the ravages of London’s atmosphere with complete 
satisfaction since it was erected in 1894 (except for the 
war years, when it was removed to a place of safety). 
The metal was melted in pots which had been previously 
used for bronze, and his personal opinion was that the 
contamination which occurred was of no detriment to 
the casting, but rather helped the corrosion resistance. 

After a reference to the “ Lady Godiva ” statue, the 
patterns for which are now in hand, the new President 
dealt with the work of the Loughborough Bell Foundry, 
after which he said: 


Réle of the East Midlands 

The accounts of the artistic merit of founding are all 
very interesting and give us added pride in the ability 
of our craftsmen to produce such beautiful castings, but 
to-day we are chiefly concerned with- the more material 
aspect of founding, in the production of grey iron, mal- 
leable iron, high-duty iron and non-ferrous castings. 
The foundries in. this district cater for the automobile, 
building, machine tools, agricultural and textile trades, 
pipes and fittings, marine castings, railway equipment, 
chemical and general engineering. Statistics for 1947 
show that approximately 2,750,000 tons of grey-iron 
castings and 101,000 tons of malleable-iron castings were 
produced in Great Britain. Of these totals, practically 


600,000 tons of cast iron and 21,000 tons of malleable- 
iron castings were produced in the East Midlands. In 
other words, 25 per cent. of the total output of grey- 
iron castings and 21 per cent. of the total output of 
malleable-iron castings. These figures, large as they 
are, require to be considerably increased in the quickest 
possible time if we are to do our part in bringing the 
security of the economy of the country to the level which 
will ensure a higher standard of living for all than that 
at present obtaining. 

There are a number of problems to be solved, all of 
the utmost importance and urgency. “ Man-power,” 
“ controls,” “raw materials,” “wages and profits ” are 
everyday headlines, and are the constant headache of 
the numerous committees which are made up of repre- 
sentatives of the Government, employers and employees. 
It is to be hoped that satisfactory findings will be reached 
on all these matters at an early date. I cannot help but 
feel that the call for higher production by certain of 
our present leaders is sometimes held to be “ suspect.” 
It is essential to the future welfare of all concerned that 
this apathy to the need of the nation should be removed, 
and when this is brought about, not by the addition of 
more control, but rather by a return to more freedom 
of action on all sides, then production will rise even 
with the man-power which is at present available. The 
practice, which is now generally accepted, of manage- 
ments and employees getting together, in the form of 
production committees, to discuss each other’s problems, 
is proving of inestimable value and has opened the way 
for a much better understanding between them. The 
recent appeal by the Chancellor of the Exchequer for all 
sides of industry to get together to work out.ways and 
means whereby improved methods and organisation may 
be introduced to help towards the increase of produc- 
tive powers is a challenge which, to my mind, the in- 
dustry should accept. 


Problems of Training 

The introduction of trainees, comprising young men, 
often newly released from the services and with no pre- 
vious experience of foundry practice, is proving a well 
worth-while means of recruiting additional labour. By 
instruction on plate moulding, in the first instance, the 
trainee may show his adaptability, so that eventually he 
may be able to take on floor moulding. The up-grading 
of the better type of labourer to machine moulding is 
another method of recruitment: It is by these and other 
means that the personnel of the foundry will be in- 
creased, and they should be used to the utmost practical 
extent. 

The foundry industry, apart from the lack of recruit- 
ment of labour generally, has a much greater worry; 
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that is, the solving of the prob f how to induce the 
youngsters leaving school to take up “ founding.” Much 
thought has been given to the subject and comprehensive 
reports by the Education Committee of the Institute and 
other bodies have been issued. Under the new Educa- 
tion Act, a boy will have made up his mind to the career 
he wishes to take up and will have received teaching to 
give him at least an insight of the industry he has chosen 
before he leaves school. The first reaction with a youth 
is purely psychological. If his friends are able to leave 
the patternshop or machine shop without a great deal 
of grime, he wonders why he decided to work in a 
“dirty” foundry. Therefore, the very first thing is to 
provide conditions which will compare as favourably 
as possible with other departments. In the Garratt Re- 
port on foundry conditions, many hints are given of how 
the workers themselves can help in making the shops 
much better places to work in. Given the right condi- 
tions and atmosphere, the boys will, I feel confident, 
respond satisfactorily. We can at least give encourage- 
ment and help. 

There must be many differing opinions on “ training 
centres” within the works. We have the separate 
foundry for apprentices, fully equipped with its own 
melting plant and under conditions which we should like 
to see in all foundries. There is the special apprentices’ 
bay within the main foundry and there is the more usual 
practice where the apprentice works alongside a skilled 
craftsman. ll have their advantages, but, generally 
speaking, it is as well for the youths to get right down 
to fundamentals and the skilled man of to-day is will- 
ing and capable to do the practical teaching. Why I say 
this is that I do think it is the best thing for the youths 
to receive their practical training under the conditions 
and atmosphere that are normal for their future em- 
ployment. 

It is the type of apprentice who will be the skilled 
worker of to-morrow that I have in mind as distinct from 
those who will be expected to take an executive position. 
A works’ supervisor with full knowledge of the trade 
should have charge of the apprentices and thus guard 
against the lads being exploited in any way. He should 
also have the full details of the “ technical training” 
the youths will receive and keep records of the indi- 
vidual progress made. I do not wish it to be thought 
that I am not in agreement with the “ model” foundry 
for apprentices, with its clean floors and walls, with its 
lighting and air conditioning which is everything to be 
desired, but until the general foundry into which the 
apprentice will eventually find himself, is on a par with 
the “ model,” there is a grave risk of the industry los- 
ing “ large percentage of the youths through “ disillusion- 
ment. 


Mechanical Aids 


This is the “ mechanical age,” and much has been 
accomplished in recent years by the introduction of such 
aids for the hand moulder, and we look forward to the 
day when most of the laborious work will be carried 
out by these means, thus enabling the skilled worker 
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to utilise his most valuable time in using his skill, What- 
ever developments take place, we shall always require 
the skilled moulder, particularly in the jobbing 
foundries. 

In quantity- and mass-production shops, mechanisa- 
tion is becoming more and more the rule than other- 
wise, and it is by this process that I foresee the greatest 
hope of improvement in the internal conditions of the 
foundry. With the ever-improving designs of conveyor 
systems for mechanical handling, I feel the time may 
not be far distant when we shall have in all new fac- 
tories and plant a “casting shop” separate from the 
foundry and we shall see the mould conveyed to the 
metal and not the metal to the moulds. 


A Novel System 

A novel and ingenious, continuous conveyor system 
has recently been installed by an American foundry. 
Transportation is provided by tiny automatic electric 
locomotives, which start, stop, speed up and slow down 
at predetermined intervals so that every mould is at 
the right spot at the right time. The moulds are auto- 
matically shaken out, the runners are broken off and, 
after travelling the full distance, the castings are ready 
for inspection. The castings are small and of malleable 
iron, and our Derby members may know of this plant. 
Output was doubled and this factor outweighed the dis- 
advantage of the exceedingly high initial cost and main- 
tenance cost. This is the spirit of adventure in 
mechanisation. 

I realise that “lack of space” makes it difficult in 
many present-day foundries to carry out extensive im- 
provements, but there can be arranged small matters 
as aids to the betterment of conditions, such as the use 
of dry and wet spraying instead of dusting bags, plugged- 
in electric torches and inspection lamps to replace the 
smelly moulder’s lamp, and heating systems that re- 
quire no assistance on cold days from the fire bucket. 
With good internal conditions and the amenities of can- 
teen and wash-house, the industry would have no diffi- 
culty in attracting more than sufficient labour. 

There are to be found in this Institute, ordinary mem- 
bers, members of the various committees; in fact, every- 
one whose object is to “ initiate, conduct and supervise 
researches into the science and technology of the art of 
metal and alloy production, casting and working. To 
organise and conduct systems of education for all opera- 
tives in the art and craft of metal casting and to collect 
and distribute information on the science and art of 
founding and allied subjects.” 

To conclude, there is every reason for optimism. 
Founding is a grand old craft, and we members of the 
Institute of British Foundrymen, with all the facilities 
for the exchange of practical ideas, and the technical 
data which are afforded us through the work of the 
various committees of the Institute, have it in our power 


to raise the industry to the very highest standard of 
efficiency. 





Mr. J. G. Pearce, director of the British Cast Iron 
Research Association, has received an honorary doc- 
torate from the Technical University of Aix la Chapelle. 
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Long Service Recognised 


Last Tuesday, television sets were presented to five 
of the staff of J. Hobkirk, Sons & Company, Limited, 
of Bedford, by the Board of Directors. The presenta- 
tion was made by Mr. J. T. Hobkirk, the Chairman 
and founder of the company, who is now in his 
eighty-second year. The recipients, who all have 
25 years’ service to their credit, were Mr. Fincham, 
the foundry superintendent; Mr. J. Tomkins, the pro- 
duction manager; Mr. P. Redman, the ironfoundry 
foreman; Mr. J. Busby, charge-hand coremaker, and 
Mr. M. Coles, a fettler. The last named is an 
ex-soldier of the 1914 war, who was badly gassed. In 
making the presentations, Mr. J. T. Hobkirk said he 
hoped to be privileged to make many more similar 
presentations. 


Mr. W. T. Hobkirk, the managing director, rightly 
used the occasion to make an appeal to the local youth 
to join their ranks, as the occasion showed there were 
possibilities for lads to rise to executive positions. 
Several representatives of the employers’ federations 
and important customers were present, and their thanks 
for being so honoured was voiced by Mr. 
Faulkner, Editor of THE FoUNDRY TRADE JOURNAL. 


Recruits Needed 


The firm. which was established in 1921, is a 
typical example of a well-developed family business. 
It employs about 130 people, but, unfortunately, too 
few youngsters. There are major shops for housing 
the patternmaking, ironfounding and non-ferrous cast- 
ing activities. They are all adequately lighted and 
properly ventilated. The ironfoundry has two main 
floors, one for “heavy,” where castings up to about 
3 tons can be made, and one for the making of 
repetition work using jar-ramming machines. Exten- 
sive use is made of Lister trucks for internal trans- 
port. Portable sand-conditioning machines are relied 
on for treating the bulk supply and a new type is just 
undergoing its trials. The non-ferrous shop has bat- 
teries of both Cummings’ and Morgan’s tilters. In 
the fettling shop, a modern double-ended grinder is 
being installed, whilst for the patternshop, which is 
already very well equipped, a new lathe is on order, 
which should bring it right up to date. The canteen 
is popular with the workpeople, as good meals are 
served at low prices. Mr. W. T. Hobkirk has a 
scheme ready for the provision of washing and bath- 
ing facilities as soon as permission can be given to 
go ahead. He takes a live interest in employees’ 
activities and his firm is a member of the Midland 
Ironfounders’ Association, the Association of Bronze 
and Brass Founders, and the Engineers’ and Allied 
Employers’ Federation. 





CHADBURNS (LIVERPOOL), LimiTeD, Park Lane, Ain- 
tree, Liverpool, 10, this year have celebrated the fiftieth 
anniversary of their establishment in 1898 as Chadburns’ 
(Ship) Telegraph Company, Limited. 
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Notes from the Branches 
Wales and Monmouth 


On November 6, Mr. J. Blakiston, of Halifax, pre- 
sented a Paper entitled ““ Mechanical Aids to Core Pro- 
duction” to the Wales and Monmouth Branch at the 
Engineers’ Institute, Cardiff (a Paper that earned the 
Author a diploma in 1944). 

The BRANCH-PRESIDENT (Prof. W. R. D. Jones) wel- 
comed. Mr. Blakiston on his first visit to South Wales 
and expressed the members’ appreciation of his effort 
in addressing a meeting at Swansea on Friday and Car- 
diff on Saturday, which entailed a long week-end away 
from home. 

Illustrated with a series of slides, the subject was pre- 
sented attractively, and engaged the attention of a large 
audience for more than an hour. A prolonged discus- 
sion followed, during which Mr. Blakiston replied to 
many and varied questions to the entire satisfaction of 
all present. 

Moving a hearty vote of thanks to the lecturer, Mr. 
H. Epy hoped that everyone had listened with the same 
interest and enjoyment as he had personally. He agreed 
that every mechanical aid supplied in the foundry re- 
sulted in the skill of the moulder being used to greater 
advantage. He thanked the Author for so clearly pre- 
senting his ideas in this direction. Mr. Coxrorp briefly 
seconded the vote of thanks, which was carried in the 
usual way. Replying, Mr. BLAKISTON said that the in- 
terest shown by that night’s audience and that at Friday’s 
meeting in Swansea was ample compensation to him for 
the time he had given to visit South Wales. He hoped 
it would not be the last occasion upon which he would 
come to that part of the country, and he wished the 
Branch and the West Wales Section every success in 
their work. 





House Organs 


Steel Horizons. Vol. X, No. IV. Published by the 
Allegheny Ludlam Steel Corporation, Pittsburgh, 
Pa., U.S.A. 

The two outstanding features of this issue are the 
front cover and the double-page spread picture of an 
ultra-modern hairdressing saloon. The former is note- 
worthy because of the excellence of the lettering and 
colouring. 

Ruston News, Autumn, 1948. Published by Ruston & 
Hornsby, Limited, Lincoln, and elsewhere. 

This is a very sizeable house organ—it runs to 44 
pages. It is of the type which caters purely for the 
employees and it does its job remarkably well. The re- 
viewer was pleased to see reproduced two photographs 
of the garden plots within the works, as during a recent 
visit to Lincoln he was particularly impressed with the 
progress achieved in brightening up the roadways and 
stockyards within the works. There are useful articles 
covering stock control and the work of the Production 
Committees. Features appreciated by the reviewer are 
the listing of the boys who have recently joined the firm 
and the picture of a cast-iron column erected in the 
Grantham works in 1861. 
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A. Reyrolle & Company 
B.0.T. to Inquire into Certain Matters 


An inspector of the Board of Trade is to inquire 
into certain matters connected with A. Reyrolle & Com- 
pany, Limited, manufacturing electrical engineers, etc., 
of Hebburn, Co. Durham. The company did not object 
and the Board of Trade agreed when Equatorial Trust, 
Limited, a shareholder, sought a declaration under the 
Companies Act in the High Court on December 6. 

Mr, M. L. Gedge, for the company, told Mr. Justice 
Vaisey that serious allegations had been made to which 
there was a good reply. The company felt that the 
whole matter should be thrashed out before an inspector. 
If the matter was dealt with in open court, damage would 
be done to the company as soon as the case opened. 
Counsel suggested that if the judge was satisfied that 
there was a prima facie case, he should read the affidavits 
in private. 

Mr. Justice Vaisey observed that it was an incon- 
venient course, but he could see that it might be unfair 
to the company to read the allegations in open court. 

Mr. H. O. Danckwerts, for the Board of Trade, said 
that the directors and chairman, particularly of a public 
company, ought to be above suspicion. “If there are 
allegations against them, a full explanation must be 
given, and if there is a prima facie case, an order ought 
to be made. The Board thinks that there is a prima 
facie case.” 

Mr. Milner Holland, K.C., for Equatorial Trust, 
Limited, said he was not seeking the inquiry because 
anything had been done wrong by the company. The 
complaint was on the grounds of misfeasance by a 
director. 

The company issued the following statement on 
December 7:—“ A. Reyrolle & Company announces that 
it did not oppose the motion for the appointment of an 
inspector which came before the Companies Court on 
Monday last. It welcomes the fullest possible 
inquiry. The chairman, Mr. George Wansbrough, 
feels, having regard to the affidavit filed in support 
of the motion, that it might facilitate the inquiry if, 
while retaining his seat on the board, he vacated the 
chair, and this he has done. The deputy chairman, 
Sir Claude Gibb, will act as chairman.” 





Lieutenants of the City of London 


Among those who have been appointed Lieutenants 
of the City of London in a new Commission of Lieu- 
tenancy are:— 


Str Haroup Leste Boyce, chairman of Wagon Repairs, 
Limited, chairman and managing director of the Gloucester 
Railway Carriage & Wagon Company, Limited. a director of 
Gloucester Foundry, Limited, and other companies; Lorp 
AIREDALE, a director of the Ford Motor Company, Limited, and 
other companies; Srr Patrick Asuiey Cooper, a director of the 
General Electric Company, Limited, and other companies; 
Siz Anprew Rage Duncan, a director of the British Iron 
and Steel Federation; Sir Epwarp Witsnaw, a director of 
Marconi Instruments, Limited, Marconi’s Wireless Telegraph 
Company, Limited, and other companies. 
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Steel Compensation Protest 


** Modify the Crude Basis”’ Plea to Government 


A call to the Government to “ modify the crude basis 
laid down in the Bill by providing for the submission 
of the appropriate Stock Exchange prices to an indepen- 
dent judicial tribunal with powers to vary them as 
the justice of each case requires” is made in a letter 
of protest against the method of compensation of share- 
holders provided for in the Iron and Steel Bill sent 
by the Association of Investment Trusts and the In- 
vestment Protection Committee of the British Insurance 
Association to the Minister of Supply. It is evident, 
the letter states, that the use of Stock Exchange prices 
will produce grave inequalities between different com- 
panies. It will have the effect of penalising companies 
that have followed a conservative dividend distribution 
policy. 

“ Our associations do not suggest,” it is stated, “ that 
owners of securities are entitled to hold the country 
to ransom by standing out for extravagant prices on the 
grounds that they have no desire to sell their securities, 
but when the State takes the initiative it is submitted 
that the price offered should not merely be fair but 
should be seen to be fair beyond any doubt. We there- 
fore earnestly urge the Government not to abandon 
principles of common justice for the attractions of a 
convenient, but inappropriate, method of calculating 
compensation which avoids some practical difficulties, 
but only at the expense of that equitable dealing which 
expropriated owners are entitled to expect. 





Qualeast’s Trainee Directors 
Derby Firm’s Innovations 


The appointment of six trainee directors from em- 
ployees of the group is announced by Qualcast, Limited, 
light repetition foundrymen, etc., of Derby. The trainees 
will attend meetings of the board, although they will not 
be directors in the legal sense and will have no votes, 
but they will give the older members the benefit of their 
advice, enter into discussions and have an insight into 
the directorial side of management, and when oppor- 
tunities arise, will qualify to become full directors. The 
innnovation does not in any way alter or interfere with 
the existing form of executive management. ; 

In a letter to employees, Mr. Victor Jobson, chair- 
man, recalls that he started 44 years ago as a lad in the 
machine shop at 5s. a_ week of 54 hours, and attended 
night school as well. The six trainees appointed are: — 

Mr. E. J. Appresy (15 years with the company, started as 
office boy in general office); Mr. H. Criarke (19 years with 
the company, started as office boy in time office) Mr. R. 
Harris (three years with the company, was imported from 
eutside to take charge of castings sales); Mr. J: H1iaoins 
(19 years with Manchester subsidiary, where he commenced as 
draughtsman); Mr. H. A. RepsHaw (19 years with the com- 
pany, started as gy patternmaker); Mr. H. U. 


RepsHaw (28 years with the company, started as lad in time- 
study office). 





HuGuH SmitH & Company (Possi!L), Lrmirep, Glasgow. 
has begun work on a £40,000 contract for shipyard 
machinery placed by the Polish Government. 
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Personal 


Mr. GEORGE ARCHER and Mr. L. K. BRINDLEY have 
been appointed directors of the Mond Nickel Company, 
Limited. 

Mr. ALEXANDER H. WHITE, secretary, has been 
appointed to the board of Lithgows, Limited, ship- 
builders, of Port Glasgow. 

Mr. E. H. BLiss has been appointed a director of 
Pirelli-General Cable Works, Limited, in the place of 
Mr. A. R. SADLER, who has resigned. 

Mr, F. E. RopriGuez has been appointed foundry 
manager to the Bradley Forge & Engineering Company, 
Limited, Canning Town, London, E.16. 

Dr. B. J. LLoyp-Evans has been appointed to the 
Kennedy Chair of Mechanical Engineering, tenable at 
University College, London, from October 1. 

Mr, J. FaRMeERy, head of the engineering department 
and vice-principal of Walsall Technical College, has 
been appointed principal of Cumberland Technical 
College. 

Mr. J. W. JONES, assistant electrical engineer at the 
Redcar works of Dorman, Long & Company, Limited, 
who has been transferred to the company’s Middles- 
brough works, has received a presentation to mark the 
occasion. : 

Pror. E. G. CULLWIcK, director of the Electrical 
Research Division of the Research Defence Board, 
Ottawa, has been appointed the first Watson-Watt 
Professor of. Electrical Engineering in University 
College, Dundee. 

Mr. H. J. K. SmMytH has been appointed works 
administrator to Dyson & Company Enfield (1919), 
Limited, diecasters, of Ponders End, Middx. He was 
previously with R. A. Lister & Company, Limited, Durs- 
ley, Glos, for 23 years. 

Mr. ALLAN J. MARR, managing director of Sir James 
Laing & Sons, Limited, Sunderland, and Mr. R. 
THOMPSON, a director of Joseph L. Thompson & Sons, 
Limited, Sunderland, have been appointed chairman 
and vice-chairman respectively of the Wear Ship- 
builders’ Association. 

Mr. A. C. SHEPHERD has resigned the chairmanship 
of Mann, Egerton & Company, Limited, electrical and 
motor-car engineers, etc., of Norwich, and Lt.-Cov. 
W. A. PaTON has been elected chairman, combining this 
office with that of managing director. Mr. Shepherd 
will continue to serve on the board. 

Mr. A. F. WATSON has retired, for health reasons, 
from Samuel Osborn & Company, Limited, steel and 
tool manufacturers, of Sheffield, where he has been in 
charge of confidential arrangements with trade associa- 
tions. He joined the firm in 1916 and was for many 
years confidential secretary to Sir Samuel Osborn, the 
chairman. 

Mr. G. M. SMrBErT, of the North Eastern Marine 
Engineering Company (1938), Limited, Wallsend, has 
been appointed chairman of the Tyneside District Advi- 
sory Committee of the Northern Regional Board for 
Industry. Mr. R. S. Cuipcuase, of the Tyne Dock En- 
gineering Company, Limited, is also on the Committee 
representing the employers, and Mr. W. HEepPeELL, of 
the A.E.U., is vice-chairman. 
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Bulk Purchasing of Metals 


Mr. Harold Wilson, President of the Board of Trade, 
has circulated in the “ Official Report” of the House of 
Commons the following statistics relating to the pur- 
chase of metals in bulk by the Ministry of Supply in 
1947. 


Metals Bought in Bulk from Overseas by the Ministry of Supplu 


























during 1947. 
| Quantity Value 
Material. Quantity Value delivered |(c.i.f. unless 
purchased.| (f.0.b.). to U.K. | otherwise 
in 1947. | stated). 
| Tons. | £ Tons. £ 
Chrome ore .. ..| 96,285 | 420,500 | 88,755 754,418 
Molybdenite concen- | } 
trates = ell -- -- 31 7,000 
Tungsten ore id — —_— 440 140,785 
Lead .. am .-| 196,000 | 13,702,250 | 194,411 13,914,206 
Zinc .. af ..| 141,000 8,268,000 | 148,750 8,946,005 
Copper (blister and 
electrolytic) ..| 303,500 32,017,300 | 285,070(a)| 31,072,630 
Tin ore (tin content) 9,180(b)| 3,635,160 9,180 3,704,500 
Virgin aluminium ..| 104,817 6,813,105 96,451 6,655,119 
Pig-iron as --| 11,500 114,000 4,742 . _— 
.0.b. 
Steel .. 2 ..| 375,000 7,339,000 | 403,692(c)} 7,547,000 
1.0.b. 








(a) Excludes tonnages returned from toll refining overseas of Ministry 
copper and copper alloy scrap as refined copper. 

(b) Also excludes tonnages of tin ore bought and imported on private 
account, although the metal produced in the United Kingdom from 
such purchases is taken over by the Ministry. Excludes also purchases 
of tin metal in Malaya by the Ministry (total 24,945 tons in 1947, value 
£10,537,000) not brought to United Kingdom. 

(ec) Deliveries of steel include purchases made before 1947. 





Recognition for Long Service 


The directors of Robey & Company, Limited, engi- 
neers and boilermakers, etc., of Lincoln, have accepted 
a scheme prepared by the Robey Board of Co-opera- 
tion, which provides a certificate and a token gift to 
each employee with 35 years’ or more service. The gift 
is cumulative year by year after the 35th year of ser- 
vice, and each further five years a new certificate, to- 
gether with the accumulated gift, is to be presented. 


The first long-service celebration was held in the 
works canteen on December 3, when presentations were 
made to 10 employees with 50 years’ service and over, 
along with awards to 45 other employees. 


CANADIAN SUMNER IRON WorKS, LIMITED, 3550, East 
Broadway, Vancouver, desires to contact United King- 
dom manufacturers of gear speed reducers, conveyor 
systems for the lumber industry, and gear head motors, 
with a view to selling with or incorporating in some 
of their own products. Interested United Kingdom 
companies should contact the firm direct, at the same 
time notifying the Export Promotion Department, 
Board of Trade, Thames House North, Millbank, 
London, S.W.1 (reference, E.P.D. 42600/48), of any 
action taken. 








586 


Brush Electrical and Associated 
British Engineering 
Negotiations for Merger Completed 


The boards of the Brush Electrical Engineering Com- 
pany, Limited, and Associated British Engineering, 
Limited, Loughborough, have announced that the 
negotiations for a merger of the former with the Diesel- 
oil engine interests of the latter have been completed, 
On a share-exchange basis. Brush will acquire from 
A.B.E. the latter’s two wholly owned subsidiaries, 
Mirrlees, Bickerton & Day, Limited, Stockport, and 
J. & H, "McLaren, Limited, Leeds and Staines, together 
with minor ancillary assets, for a consideration of 
£1,598,319, to be satisfied by the issue by Brush of 
£530,000 54 per cent. cumulative preference stock in £1 
units at par, and £800,000 ordinary stock in 5s. units, 
at 6s. 8d. per unit, together with an adjusting cash pay- 
ment of £1,652. ‘Upon completion of the transactions 
A.B.E. will hold a 50 per cent. interest in both classes 
of the Brush capital. 

The merger will give effect financially to working 
arrangements which already exist between Brush, Mirr- 
lees and McLarens. All the companies concerned build 
Diesel and petrol engines, in complementary ranges, and 
Brush—among its other main activities—manufactures 
electrical generating equipment designed for use with 
these engines. A new permanent capital of at least 
£1,500,000 is required, but the boards do not expect 
to be able to raise it until mid-1949. They have, how- 
ever, been able to get additional support from the 
bankers to the respective companies, who are now pro- 
viding the group companies with facilities totalling 
£4,000,000, to enable the greatly expanded group turn- 
over to be financed during the interim period. 





Control of Iron Castings 


Following his recent announcement that iron castings 
would be freed from control, the Minister of Supply 
has made the appropriate Order, the Control of Iron 
and Steel (No. 67) Order, S.1. 1948, No. 2630, amending 
the Control of Iron and Steel (No. 62) Order (the prin- 
cipal Order). The new Order came into effect last 
Friday. 

The amending Order permits any person to acquire 
without an authorisation any quantity of all types of 
iron casting for use in the United Kingdom. Licences 
will still be required, however, for the export of such 
castings; these are obtainable from the Iron and Steel 
Board, Bush House (S.-W. Wing), Strand, London, 
WC.2. The Order also permits the acquisition without 
authorisation, of any quantity of electrical sheet (i.e., 
sheets having guaranteed sp<cified electrical properties) 
and railway tyres, whee!s and axles, for home and export. 





THE NEW PRICE LIST of Richard Thomas & Baldwins’ 
heavy-duty pressed aluminium-alloy rainwater goods 
shows appreciable reductions. These have been made 
possible, it is stated, by increasing demand and 
improved methods of maaufacture. 
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Another Steel Output Record 
Annual Rate of 15,756,000 tons in November 


A new record level of steel production was achieved 
in November. In that month the average weekly 
production was 303,000 tons, which is at an annual rate 
of 15,756,000 tons. The previous highest month in the 
history of the industry was in October when the weekly 
average production was 297,200 tons—an annual rate 
of 15,455,000 tons. The annual rate in November, 1947, 
was 14,174,000 tons. 

The British Iron and Steel Federation states that the 
higher outputs have been helped by a further expansion 
of pig-iron output and a high rate of scrap delivery. 
The good results for November are particularly satis- 
factory in view of the seasonal decline still to come 
over the Christmas period. 

Pig-iron production was at an annual rate of 9,636,000 
tons in November, compared with 9,525,000 tons in 
October and 8,627, 600 tons a year ago. 

Latest output figures compare as follow with earlier 
returns : — 





Pig-iron. | Steel ingots and 


castings. 





Weekly 
average. 


Weekly 
average. 


Annual 
rate. 


Annual | 





Tons. 
177,500 


Tons. 
1948—First 9 months 14,752,000 
October : 
November. 
1947—First 9 months 
October . 
November 





165, 900 3, "627 000 272; 600 14, 174, 4,000 








William Jack’s Ordinary Shares 


A block of ordinary 5s. shares in William Jacks & 
Company, Limited, metal merchants, etc., of London, 
E.C.2, has been “placed” in the market at about 
16s. 6d. each. The company has an issued capital of 
£224,700 (42,500 5 per cent. preference £1 shares and 
728,800 ordinary shares). The group operates in the 
United Kingdom, U.S.A., Latin America, West Indies, 
Holland and Belgium, while it holds many sole agencies 
for machine tools, and other products in India, Pakistan, 
Burma, Malaya and China. The company was estab- 
lished in 18 





Control of Engagement Extended 


The Minister of Labour and National Service has 
decided to extend the operation of the Control of En- 
gagement Order, 1947, from January 1, 1949, when it 
would have expired, to January 1, 1950. The Order 
requires engagements for employment to be made, with 
certain exceptions, through local offices of the Ministry 
or approved employment agencies. The Minister’s de- 
cision to extend the operation of the Order was made 
after consultation with the National Joint Advisory 
Council and the Women’s Consultative Committee. 
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News in Brief 


Puitie & Son, LIMITED, shipbuilders, of Dartmouth, 
has removed its London office to 131, Victoria Street, 
S.W 1 (telephone: Victoria 7971). 

HIGHER SPEED METALS, Sheffield, has acquired the 
business of Alteg Metals, Limited, manufacturers of 
die and coal-drilling bits, etc., of Sheffield. 

ARRANGEMENTS have been completed for placing the 
preference shares of Beck & Company (Meters), 
Limited, Streatham Vale, London, S.W.16, at around 
21s. 9d. per share. 

A RECORD WEEKLY ouTPUT of 16,399 tons of steel 
ingots was reached by the Steel, Peech & Tozer branch 
of the United Steel Companies, Limited, Sheffield, 
recently. The previous record of 15,831 tons was set 
up in January last. 

THE worKS OF Bruce Peebles & Company, Limited, 
engineers, of Edinburgh, will be closed from the even- 
ing of December 31 to the morning of January 6 for the 
New Year holidays. No goods will be received or 
despatched during that period. 

NEWTON CHAMBERS & COMPANY, LIMITED, Sheffield, 
has secured contracts for gas plant which will provide 
three years’ continuous employment. One contract 
placed by the Sheffield & District Gas Company is for 
the largest single gas-purifying unit in the country. 

FouNDRY SUPPLIERS, LIMITED, 4, Rathbone Place, 
London, W.1, has taken over the export agency for all 
products of the Harborough Construction Company, 
Limited (Foundry Supplies Division), from New Metals 
& Chemicals, Limited, 16, Northumberland Avenue, 
London, W.C.2. 

THE NorTH REGIONAL BoarD has submitted a report 
that the steel position, even as far down the scale as 
nuts and bolts, is the main cause for anxiety among 
North-East Coast shipbuilders, shiprepairers and engi- 
neers. There is a shortage of cast-iron pipes and fittings 
for sanitary ware, and delays in the delivery of deck 
machinery is also attributed to the steel shortage. 

NEWMAN HENDER & COMPANY, LIMITED, iron and 
non-ferrous founders, of Woodchester, Glos, has 
received Treasury consent to the issue of 126.632 54 
per cent. cumulative’ preference shares of £1 each, and 
101.008 ordinary shares of 10s. each. Application is 
to be made to the London Stock Exchange for per- 
mission to deal in new preference shares and 360,000 
ordinary 10s. shares. 

THE ANNUAL REPORT of Sheffield University states 
that its work cannot be developed fully until new 
buildings are provided. The number of students is 
now two-and-a-half times greater than pre-war. On 
the other hand, the academic staff, now numbering 223, 
is only 50 per cent. more than pre-war. Graduates in 
science or technology, the report states, find no diffi- 
culty in obtaining employment. 

INDUSTRIALISTS IN THIS COUNTRY must be persuaded 
to develop the Canadian market more than they have 
done in the past, said Mr. E. Bruce Ball, managing direc- 
tor of Glenfield & Kennedy, Limited, hydraulic engi- 
neers, etc., of Kilmarnock, on his return from Canada 
recently, He was a member of the U.K. Engineering 
Mission which, sponsored by the Board of Trade, went 
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to Canada in the middle of August to try to increase the 
export of certain types of engineering capital to the 
Dominion and thus redress the adverse balance of trade 
between the two countries. 

PICKFORD, HOLLAND & Company, LIMITED, manufac- 
turers of silica bricks, high-frequency furnace linings, 
etc., of Sheffield, is to raise new capital to meet cash 
requirements for works extensions and increased trade. 
Before the end of the year the issued capital is to be 
enlarged from its present £91,116 (in ordinary 5s. stock 
units) to £114,000, and the resulting 91,536 additional 
shares will be offered first to existing members. The 
board says that, barring an unlikely fall in profits, it 
should be possible to maintain the present rate of divi- 
dend (174 per cent.) on the larger capital. 

TO CONSOLIDATE the co-operation already existing be- 
tween them, eight companies in the lead-producing in- 
dustry are to operate under the single name of Asso- 
ciated Lead Manufacturers, Limited, as from January 1. 
The companies are: —Cookson Lead & Antimony Com- 
pany, Limited, Newcastle-upon-Tyne; Locke, Lancaster 
& W. W. & R. Johnson & Sons, Limited, Oxted, Surrey; 
Walkers, Parker & Company, Limited, Oxted, Surrey; 
Foster, Blackett & James, Limited, Newcastle-upon- 
Tyne (lead departments only); Librex Lead Company, 
Limited, Liverpool; London Lead Oxide Company, 
Limited; A. T. Becks & Company, Limited, Birmingham; 
and Cidas Metals. 





Death of Dr. van der Bijl 
Great South African Industrialist 


Dr. Hendrik Johannes van der Bijl has died at the 
age of 60. He had many business interests, but he was 
best known as chairman of the South African Iron & 
Steel Industrial Corporation, Limited, a position he 
assumed in 1928. He was born in Pretoria and studied 
at Stellenbosch and Leipzig universities. In 1912, he 
was appointed Instructor in Physics at the Royal School 
of Technology, Dresden, and a year later he became 
research physicist to the American Telephone & Tele- 
graph Company and the Western Electric Company, 
New York. 

From 1920-22 he acted as technical adviser on indus- 
trial development to the Department of Mines and In- 
dustries of the Union of South Africa. Dr. van der 
Bijl was Director-General of War Supplies from 1939- 
42. During the recent war he was also chairman of the 
Industrial Development Corporation of South Africa. 
He had been chairman of the Electricity Supply Com- 
mission since 1923, chairman and managing director of 
African Metals Corporation, Limited, since 1937, and 
chairman of the Vanderbijl Engineering Corporation, 
Limited, since 1945. 

The British Government invited Dr. van der Bijl to 
come to England, two years ago, to advise on the 
nationalisation of the steel industry. He turned down 
a proposal that he should become head of an Iron and 
Steel Corporation in this country and he expressed the 
view that it would be a tragedy for Britain if ever steel 
came under State ownership. 
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(Figures for ayo year in brackets.) 
DARWINS—Dividend of 6% (same). 
LOUIS G. FO D—Interim dividend of 19% (same). 
RONEO—Final dividend of 10%, making 15% (sam 6). 
eR sat aa L COMPANY—Dividend of 74% (same). 


D & COMPANY—Dividend of 20% (same). 
Semana DIXON Divers of 15% (10% and bonus of 


oa HERBERT—Interim dividend of 10%, tax free 
tie. HARDMAN 


a “i J. QUICK—Final dividend of 174%, making 324% 


> PANISTER, WALTON & COMPANY-—Interm dividend of 
ot ana HARGREAVES & COMPANY-—Interim dividend of 
Fa *OOTH & SONS (BOLTON)—Interim dividend of 
ng HOMAS LOCKER & COMPANY-—Interim dividend of 


VENT-AX1IA—Interim Svitens of 100% (same). The shares 
were. introduced last Jun 

RCONI’S WIRELESS TELEGRAPH COMPANY— 

Dividend of 7% on the 7% participating preference shares for 


WILLIAM ASQUITH—Second interim dividend of 113% 
making 163% for the 133 — ended September 30. This 
is an annual rate of 15% 

RICHARD THOMAS & BALDWINS—Participating dividend 
of 33% on the 64% preference stock (same) and an interim 
dividend of 5% on ry ordinary stock (same) in respect of the 
year ending April 2 


1949, 
KENNINGS- Profit, before taxation, to June 30, £169, 118 
(£151,729); to taxation, 


£94,250 (£87, aa mg repairs, 
- (£5, 000) ; fo coe reserve, £15,000 (£ ; final dividend 

f 20%, ma 324% (some): forward, En'se2 (£50,489 ). 

O'SPECIA LLOID—No final dividend (50%), making 25% 
(75%). The directors announce that the profit and loss account 
of the group for the year ended March 31, 1948, shows a loss 
of £70,912, and a debit balance of £55,138 is carried forward 
in the. consolidated balance-sheet. 

KENDALL & GENT—Profit for the year ended Septem- 
ber 30, £52,481 (£16,333); to oe, * 297 (£6,448); 
taxation, £22,400 (nil); general reserve, £3,180 (nil); dividend 
equalisation reserve, £5,000 (nil); final dividend of 10° 
making 15% (same); forward, £30,753 (£24,224). 

SAMUEL MARSDEN & SON—Net profit for the year ended 
July 31, £11,745 (£13,229); to additional reserve for future tax, 
£4,684 684 (£2, 500); five years and one month’s dividends on the 
58% preference shares to July 31, 1948, and dividend of 24% 
for the year on the ordinary shares (the first since 1922); 
former’, £16,614 (£16,716). 

UNIVERSAL GRINDING WHEEL COMPANY—Trading 
profit to September 25, £469,954 (£395,579); dividends, etc., 
£9,456 (£7,569); net profit, ‘after depreciation, tax, ete., 
£186,618 (£154, 393) ; to preference dividend, £9,900 (£17,600); 
general reserve, £125,000 (£75,000); ordinary dividend of 20%, 
tax free (same); fosvard, £68,427 (£56 709). 

DEWHURST & PAR NER—Trading profit to ge 
3%, £73,371 (£43,382); investment income, £30 (same); 
directors’ emoluments, + 850 (£4,822); fees, etc., £495 oxina)° 
depreciation, £1,803 (£1,979); conversion to public company 
costs, £424 (nil); tax, 000 (£18,300); net profit, £28,829 
(£18,132); final dividend of 20%, making 30%, £9,900 (£4,125); 
forward, £100,757 (£81,828). The company was made public 


in February. 

8.G.B. (DUDLEY)—Trading profit to June 3, £9,035 
(loss £4,686) ; — income, £818 (£805); to directors’ remunera- 
tion, £4,400 (£4,383); audit, £225 (same) ; staff pensions, £1,216 
(£1,377); depreciation of motor vehicles, £538 (£383); ‘de- 
reciation and renewals, £1,500 (same); net profit, £1,974 

transfer from dividend equalisation reserve, 


& SONS—Interim dividend of 74% 


loss #0. 949) ; 
£5,050 (£4.950); to preference dividend, £4,950 (same); forward, 


oon (oi 86) 

ATLAS STEEL FOUNDRY & ENGINEERING COM- 
PANY—Trading profit, plus sundry income and E.P.T., 

the year ended September 30, £61,252 (£54,541): to tax, £20,000 


(£12,500); deferred repairs, nil (£12,500); auditors’ remunera- 


DECEMBER 16, 1948 


£200 (same); leaving £41,052 (£29,341); brought in, 
£11. 428 (£8,493) ; to development reserve, £20,000 (nil) ; final 
dividend of 173% and bonus of 10%, making 423% (same); 
forward: £19,33: 

OHN BEDFORD & SONS—Trading profit, after expenses 
on directors’ remuneration, to September 30, £96,695 (£88,600, 
including interest on tax reserve certificates £70); to deprecia- 
tion, £8,295 (£10,014); taxation, £46,387 (£51, 959) ; net profit, 
£42,013 (£26 627) ; provision for depreciation of investments 
in subsidiary companies not required, £200 (nil); final dividend 
of 10%, making 20% Yaa of 15% and bonus of 5%); 
forward, £28,904 (£15,316). 

PATERSON ENGINEERING COMPANY—Group profit, 4 
cluding investment income for the year ended April 30, £86,8 
to staff bonuses, etc., £11,272; directors’ fees, £1,367; aes 
emoluments, £15,769; auditors’ "remuneration, £1,466; deprecia- 
tion, £3,735; tax, £37,191; outside shareholders, £470; combined 
net profit, £15,563; brought in, £114,846, unrequired reserves, 
£3,540; available, £133, 949 ; to preference dividend, £2,269; 


ordinary oe of 10% (same) and bonus of 24% (same): 
balance, £124, 
HEENAN 


e *PROUDE— Group profit to August 31, £183,874 
(£72,200); to income tax, £78,250 (£50,557); tax on W. G. 
Bagnall dividend £4,489 (pil); profits tax, £28, 488 (£11,342); 
Dominion tax, nil (£289); leaving £72,647 (£10.012); provisions 
no longer required, after £2.648 tax, £2,355 (£30, 651) ; brought 
in, £47,423 (£37,988); to additional deferred repairs provision, 
£16,661; obsolescent and replacement reserve, £12,500 (nil); 
preference dividend, £4,928 (£4.391); final dividend of 10°. 
making 15% (same); forward, £61,496 
CLEVELAND BRIDGE & ENGINEERING COMPANY- 
Manufacturing profit to September 30, £102,188 (£113,960); 
interest, £227 (£1,751); investment profit, £1,369 (nil); to bank 
interest, £158 (nil); directors’ emoluments, £8,775 
audit fee, £250 (same); depreciation, £10,199 (£5,666); 
tional deferred repairs, £5,000 (nil); loss on contract, £20, 
ri. written off trade investments, etc., nil (£7,400) ; oe 
£26,000 (£65,000); leaving £33,402 (£29,245); tax provision no 
age required, £30,000 (nil); final dividend of 5 5%, makin 
64%, tax free (same); general reserve, £2,803 (£4,000); forward, 
£52,089 (£11,845). 
BUTLER MACHINE TOOL COMPANY—Trading profit for 
the year ended September 30, £76,792 (£81,995); sundry revenue, 
£6,298 (£5,644); to salaries, general expenses, etc., £12,276 
(£11,634) ; directors’ management remuneration, ‘£7,600 (same); 
directors’ fees, (same); superannuation fund, £1,411 
(£1,336); auditors’ remuneration, £252 (same); depreciation, 
£14,900 (£14,605); investment depreciation, nil (£985) ; exhibi- 
tion expenses, £4,193 (nil); profits tax, £8,597 (£7,150); income 
tax, £15,900 (£22,249); balance, £17,611 (£21, 478); brought in, 
£23,091 (£19,316); to preference dividend, £4,125 (£3,953); 
ordinary dividend of 124% (same); forward, £22,827. 

a D HAGGIE & SON—Consolidated trading profit 
for the year to September 30, £340,881; investments income, 
£5,710; other income, £327; to directors’ remuneration, £15,706; 
auditors’ fees, £523; depreciation, £24.866; tax on interest. 
etc., £5,136; income tax, £108,918; profits tax, £36,885; leaving 
£154,884; parent company’s balance, £132,976 (11 months to 
September 30, 1947, £57,436); to 5% preference dividends, £2,200 
(£2.017); 44% second preference, £7.425 (18 months £11,160): 
final oitnum dividend of 10%, making 15% (133%), £19,800 
(£18,150); written off subsidiaries, £50.000 (nil); stock reserve. 
£50.000 (nil); general reserve, nil (£20,000); forward, £79,551 
£76.000). 

: STEEL NUT & JOSEPH HAMPTON —Trading profit for the 
year ended July 31. £136,933 (£86,672); sundry revenue, £506 
(£415); to directors’ fees. £2.394 (£670); directors’ manage- 
ment emoluments, £18,320 (£10.685); auditors’ remuneration. 
£215 (£220); depreciation, £16,288 (£15.106); balance, £100,222 
(£60,466); brought in. £22,362 (£20,635); from bad debts re- 
serve, £5,000 (nil); from contingencies, nil (£5, 000); from 
stock value provision, nil (£23,000); tax reserve unreauired. 
£3.445 (£964); available, £131,029 (£110,065); to tax, £47.500 
(£29,200); special depreciation, £10,000 (nil); general reserve. 
£30.000 (£45,303) ; written off patterns, £500 (nil): —_ dividend 
of 15%, (20%), making 20% (same): forward, £29.829 
MIDLAND BRIGHT DRAWN STEEL & ENGINEERING 
COMPANY—Net_ trading profit to October 31, £83,650 
(£56,353 for trading period. January 9, 1947. to October 31. 
1947); investment income, £87 (£49); profit on Defence Bonds 
redemption, £10 (nil); to depreciation, £5,378 (£3,065): 
ae, remuneration: fees £650 (£529), other emoluments 
£8.232 (£4,240); registrar and secretarial fees, £350 (£283); 
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auditors’ remuneration, £250 (same); taxation, £38,132 
(£26,702); leaving £30,755 (£21,333, of which £3,962 represented 
Profits before incorporation—after tax); final dividend of 
36%, making 55% (45% actual, or at the rate of 55.49% per 
annum), £15,125 (£12,375); general reserve for bad debts, nil 
(385); mia reserve, £10,000 (nil); forward, ps. 201 (£4, - 
api onsolidated aggregate profit to August 3 
295-005 “2 87,776); dividend from associated company, 334 

Qi; interest, £1,846 (£1,827); to eT £7,137 (£7,861); 

interest, £665 (nil); ‘tax, £39,261 (£39,002); leaving 
ry (£42,740); to outside PE ns #570 (£500); un- 
distributed d profits of on ge applicable to parent, 26,185 
(£4,697) ; nce to parent, £41,585 (£37,543); parent’s profit, 
£71,948 (£69, at dividend from R. & J. Dick Bg 
a, sor £7,489 (same); ie from associate 

534 (nil); intereet. £1,846 (£1,827); to vehicles deprecation, 
rie (£531); furniture and fittings ‘depreciation, nil (£1,708 
audit fee, £378 (same); tax, £39,261 (£39,002); leaving pa eos 
(£37,543); to dividend of 95% (sa me) ; written off goodwill, 
£15,000 (same); forward, £16.939 (£11,804). 

CKH & COMPANY—Net trading joie: of 
group for the year ended September 30, £822,203 (£536,066); 
sundry income, including profit on Sunbeam Trolleymoe a 

subsidiary, to Guy Motors, £42,169 (£6.892); to depreciation, 
£108,757 (£100,463); investment depreciation provision, £21,000 
(nil); auditors’ remuneration, £4,043 (£4,142); employees’ 
profit-sharing scheme, £40,333 (£21,308) ; superannuation und, 
£19.392 (£18,231); preliminary expenses, nil (£85); tax, £354,363 
(£152.886); net profit, £316.484 (£152,886), subsidiaries retain- 
ing £19,138 (£6.652), balance to parent company £297,346 
(£146,234); brought in, £227.515 (£202,909); available to parent 
company, £524.861 (£349.143); to staff f fund, 25,000 (£10,000) ; 
preference dividend, £12,375; final ordinary dividend 4 124%, 

making 20% on larger capital (20%); forward, £387.55 

Ls gg Se SMELTING CORPORATION--Accounts her the 
A mod to June 30 (in new form owing to acquisition by the 
inc Corporation of the ordinary share — of the Corpora- 
tion and the merging of the interests of the two companies 


es) 
show : Consolidated trading ent £1,840, a4 (£1,657,625); to 
accrued maintenance, £79,090 (£111,564) 
a £80.582) ; 


: deferred repairs, nil 
£16. ose 7 £38,240); pensions, £12,848 
21); net trading profit, £1,732,887 (£1.421.112); exccptional 
ieelte on realisation of stocks (net), £253.000; dividends and 
interest, £57.827 (£48.294): to administration and management 
expenses, £115.822 (£105.212): directors’ emoluments are speci- 
fied as £33.476, whereof £18,958 for management, plus com- 
pensation to directors or past directors for loss of office being 
21.500 paid by subsidiaries and £10.500 paid by the Zinc Cor- 
poration; auditors’ remuneration, etc., £3,890 (£3.615); interest, 
£9.603 (£4.405): depreciation, £213.259 (£163.744); taxation, 
£900.703 (£889,453); goodwill, etc., written off, £53,700 (£50.000): 

transfers to reserves. £466.553 (£36,551); net profit £279,584 
(£216.426); to proportion apvlicable to minority shareholders 
in euhsidiaries, £15.590 (£19,756); to preference dividend. 
£73.996 (same); no final ordinary dividend (5% and bonus of 
1%), making 6% (same); forward, £238,464 (£133,192), of which 
a 018 ae — with subsidiaries. 

HINGLFY & SONS—Consolidated profit for the nine 
seouthe to Starch 31. £376,938: interest and dividends, £8,857; 
to devreciation. -£36.302; directors’. emeluments, £42,436; 
auditors’ remuneration, £1.902: profits tax. £34,173: income tax, 
£119.398; proportion of net profit of subsidiary prior to acquisi- 
tion, £2.683; net vrofit for period. including £6.979 appropriate 
to accounting perieds in excess of nine months; attributable to 
ontside shareholders £2.530, group £146. 371; brought in, 
£181.765; dividends which remain in group, "£92.701; credit 
balance of new subsidiary. including profits to date of acauisi- 
tion. £14.550: provisions made previously to excess of reauire- 
ments, £11.649: to stock depreciation, £3.524; deferred repairs, 
£11.867; capital redemnt‘on reserve. £1.900: off dormant sub- 
sidiaries—investment and loan— £3.685; dividends vropnsed by 
subsidiaries which will remain in group, £33.411: dividend 
paid by parent. of which £3.795 will remain in grouv, £24750; 
parent comnany’s profit, £43.951; dividends received. £34.209; 
to directors’ emolnments, £6193 (£8.461); depreciation. £5.972 

auditors’ remuneration, £400 (same); profits tax, 

: income tax. £26.304 (taxation £28.440): net profit. 
£31.291 (£25363); plus 36.794 brought in; deferred repair 
exvenditure to Inne. 1947, since recovered or charged to re- 
serve, £2.875: written off dormant snbsidiaries, £3. 685 (nil); 
general reserve, nil (£16, 009); dividend of 113% actual for 
nine months, £24,759 (10% for year £9n 000) ; forward : sub- 
sidiary companies £255, 674, parent £43,125. 


plant renewal. 
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Obituary 


Mr. JOHN M’GREGOR, general manager of United 
Engineers, Limited, Singapore, died on December 1 at 
the age of 49. 

Mr. ANDREW DwuNCAN, late of the Fairfield Ship- 
building & Engineering Company, Limited, Govan, 
died on December 5. 

Mr. GeorGe Bayes Wray, a director of Wray, 
Richardson & Company, Limited, textile engineers, 
metal stampers, etc., of Keighley, Yorks, has died at the 
age of 79. 

Mr. HENRY COTTON KENNEDY, managing director of 
Stephen Cotton & Company, Limited, Brookfield 
Foundry, Tennant Street, Belfast, died recently. 

Mr. THOMAS STAINTON, who died in hospital on 
December 5, was for 58 years with Baxendale & Com- 
pany, Limited, lead manufacturers, etc., of Manchester. 
He was in his 82nd year. 

Mr. FREDERICK WILLIAM WILLIAMS, who died at 
Bromley, Kent, on December 4, was late joint manag- 
ing director of John Feaver, Limited, tin-box manufac- 
turers, of London, S.E.1. 

Mr. GEORGE BELL, managing director of the Iron- 
sides Lubricants, Limited, Liverpool, died on November 
29, at the age of 70. He had been with the company 
for 25 years. Mr. Bell was also on the board of Graham 
Firth Steel Products, Limited, Bescot, Walsall. 

Mr. H. EpcGar_ Lewis, who resigned his position as 
president and chairman of the board of the Jones & 
Laughlin Steel Corporation, Pittsburgh, in 1947 because 
of ill-health, died on December 5. He was 66. He was 
a director of British Jeffrey-Diamond, Limited. Mr. 
Lewis, who was the son of a tin-mill roller, was born 
at Pontardulais, Glam. He started to work in a USS. 
steelworks when he was 17. 
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Recent Wills 


Napier, Arr-Comm. J. G., general manager of ne 
Mountings, Limited, Teddington ... 

Turner, HENRY, chairman and managing director 
of Pneumatic Components, Limited, Sheffield 
Smit, L. E., late chairman of Smith’s Dock Com- 

ny, Limited, North Shields, and a director of 
a A British Testing Company, Limited, 
udley * a ob ee 
Muscrove, W. A., ‘managing “director of R. & J. 
Smith Bros., Limited, iron and steel stockholders, 
of Sheffield, a director of the Renishaw Iron 
a oe Limited, Sheffield, and senior partner 
of W Musgrove, scrap metal merchants and 
smelters, “of Manchester 
Brown, 8. G., founder and late chairman of the 
Telegraph Condenser Company, Limited, North 
Acton, London, W.3, and former proprietor and 
director of 8. G. Brown, Limited, manufacturers 
of gyroscopic compasses and a instru- 
ments, of Acton, London, W.3 .. és & 


£5,004 


£36,963 


£110,470 


£92,241 


£140,761 





Tue A.P.V. Company, Limitep, London, S.W.18, has 
appointed Green Bros., 62, Upper Brook Street, Man- 
chester, as its agents in Lancashire and Cheshire for 
A.P.V. aluminium and gunmetal castings and ~ Para- 
mount” stainless-steel castings. Paramount Alloys, 
Limited, Slough, is a subsidiary of the A.P.V. Company. 
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THE G.R. RANGE INCLUDES 


FIREBRICKS + BASIC BRICKS 
ACID-RESISTING MATERIALS 
SANDS . SILLIMANITE & HIGH 
ALUMINA BRICKS . REFRAC- 
TORY CEMENTS.SILICA 
BRICKS . INSULATION . PATCH- 
ING & RAMMING MATERIALS. 
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Heat is potential horse power. Its conservation and control begins by the use 
of good, sound and well chosen refractories for furnace linings. General 
Refractories not only manufacture a range of products suitable for every type 
of furnace but G.R. engineers, with first hand knowledge and experience of a 
wide variety of applications, are able to make recommendations which ensure 
the most economical and efficient use of refractories. Users of refractories 
can depend on practical help towards lengthening the life and improving the 
cost/output ratio of refractories by specifying G.R. products. 


GENERAL REFRACTORIES LIMITED 


GENEFAX HOUSE: SHEFFIELD’ 10 TELEPHONE: SHEFFIELD ‘311-13 
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Raw Material Markets 
Iron and Steel 


Although the upward trend of pig-iron production 
continues, the increased output is fully absorbed by the 
steel plants, and there remains a large unsatisfied demand 
for all descriptions of iron for foundry use. Only re- 
fined iron is freely obtainable and, as a consequence of 
the restricted supplies of other grades, deliveries of 
iron castings are falling into arrear. Expansion of pig- 
iron production has become an urgent necessity, and it is 
hoped that in the New Year, if not before, additional 
blast-furnace capacity will be employed. In the mean- 
time, however, foundrymen are badly handicapped and 
in many instances are working on a hand-to-mouth 
basis. 

Re-rollers of bars and light sections have benefited 
to some extent by the receipt of extra allocations of im- 
ported steel semis, but these are readily absorbed and 
the need for supplies of this material is constant. The 
rise in the exports of black and galvanised sheets is im- 
pressive, but shipments still represent only a tithe of 
the overseas business offered, and the mills could cer- 
tainly achieve a higher rate of production if they were 
assured of ampler supplies of sheet bars. 

November was a good month for the plate mills. 
Record outputs were achieved, but order-books are 
as congested as ever they were in the past and makers 
cannot accept any more orders at present. Urgent as 
are the needs of the shipbuilders, they must be severely 
rationed because of the competing claims of the power- 
plant builders, wagon and locomotive shops, and general 
engineers. Demand for constructional steel embraces 
a wide range of joists, channels and sections, while the 
call for railway material for shipment abroad is so ex- 
tensive that deliveries to British railways have to be 
restricted. 


Non-ferrous Metals 


Following the rise of £14 per ton in the price of zinc, 
the reduction last week in the quotation for brass rod by 
jd. per lb. to 134d. per lb., was rather sunprising. 
The fact that no increase in the brass-rod quotation 
was made when the zinc price rose excited some com- 
ment, but in view of the easing in the demand for this 
product, it was presumed that makers had decided to 
“* swallow ” the higher cost of an important raw material. 
Now comes the news of this drop in price and, obvi- 
ously, the reduction comes out of the manufacturing 
- margin. Fortunately for the rod makers, scrap is cheap, 

very cheap in comparison with new metals, and this 
should enable them to operate satisfactorily at the lower 
limit of selling. Should there be, however, an altera- 
tion in the secondary-metal position, as a result of which 
the margin between old and new metals narrows again, 
then the rod makers may have to revise their opinion. 
However, for the moment, all would seem to be well 
and it only remains to be seen whether this lowering of 


the quotation will have the desired effect of attracting 
buyers. 
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In the United States the position is largely unchanged, 
with a very firm tendency in all the non-ferrous metals. 
Copper continues to be in short supply owing to the 
lack of any settlement in the Utah strike and the loss 
to the market is around 5,000 short tons per week. To 
secure copper for prompt delivery is reported to be 
almost impossible, apart from a few second-hand par- 
cels which command a stiff premium over the current 
price of 234 cents—as much as 28 cents per Ib. is re- 
ported to have been paid. Copper is, of course, being 
currently shipped, but it is moving against contracts 
arranged some time ago. The price of lead is firm 
without any sign of a drop and there is a fairly general 
expectation that at the end of this year the current figure 
of £112 per ton will be raised. But the world’s output 
of lead is growing and, were it not for the stockpiling 
demand in America, there would almost certainly be a 
halt to the upward movement. 





Increases of Capital 


Details of increased capital have been announced 
by the following companies : — 

C.V.A. Jigs, Moutps & Toots, LIMITED, Hove, in- 
creased by £336,000, in 150,000 54 per cent. cumulative 
preference and 186,000 ordinary shares of £1 each, 
beyond the registered capital of £264,000. 

R. H. Winpsor, LIMITED, precision, mechanical engi- 
neers, etc., of London, E.C.2, increased by £40,900, in 
30,000 6 per cent. redeemable preference shares of £1 
and 218,000 ordinary shares of 1s. each, beyond the 
registered capital of £100. 

Norsrir Propucts, Limitep (formerly Norbrit 
Alloys, Limited), manufacturers of metal alloys, etc., of 
Newcastle-upon-Tyne, increased by £5,000, in £1 5 per 
cent. cumulative redeemable preference shares, beyond 
the registered capital of £5,000. 

BurRTON & DEAKIN, LIMITED, engineers, etc., of 
London, W.2, increased by £3,000, in 1,500 6 per cent. 
cumulative preference and 1,500 ordinary shares of £1 
each, beyond the registered capital of £7,000. All 
shares have now been converted into £1 shares. 

COPPERAD, LIMITED, London, E.C.2, increased by 
£41 13s., in 833 ordinary shares of 1s. each, beyond the 
registered capital of £20,125. (Originally known as 
Terrels Iron & Steel Company, Limited; changed to 
Terrells Iron, Steel & Coal Company, Limited; renamed 
British Unit Heater Company, Limited, and again re- 
named as above.) 

BELL’s ASBESTOS & ENGINEERING, LIMITED, Slough, 
increased by £325,000, in 275,000 5 per cent. second 
cumulative preference shares of £1 each and 200,000 
ordinary shares of Ss. each, beyond the registered capi- 
tal of £300,000. The existing 150,000 ordinary shares 
have been sub-divided into ordinary shares of 5s. each. 
The company was converted from “private” to 
“public ” on October 11. 





STOTHOLM PLATING ‘COMPANY, LIMITED, is being 
wound up voluntarily. Mr. J. S. Bradley-Hole, 240, 
High Holborn. London, W.C.1, is the liquidator. 











